Nicotine adenine dinucleotide-linked primary alcohol dehydrogenase and a newly discovered secondary alcohol dehydrogenase coexist in most strains of methanol-grown yeasts. Alcohol dehydrogenases from methanol-grown yeasts oxidize (-)-2-butanol preferentially over its (+) enantiomorph. This is substantially different from alcohol dehydrogenases from bakers' yeast and horse liver.
Nicotine adenine dinucleotide-linked primary alcohol dehydrogenase and a newly discovered secondary alcohol dehydrogenase coexist in most strains of methanol-grown yeasts. Alcohol dehydrogenases from methanol-grown yeasts oxidize (-)-2-butanol preferentially over its (+) enantiomorph. This is substantially different from alcohol dehydrogenases from bakers' yeast and horse liver.
In methanol-grown yeasts, methanol is oxidized by an inducible flavin adenine dinucleotide-containing methanol oxidase (9, 10) . This enzyme oxidizes methanol, primary alcohols, and isopropanol (3 to 5% of methanol activity) without the addition of a cofactor. Another enzyme, a nicotinamide adenine dinucleotide (NAD)-dependent alcohol dehydrogenase, was isolated from the yeast Candida boidinii grown on methanol (9) . This enzyme is constitutive and oxidizes primary alcohols (except methanol). A study of the properties of this enzyme has shown that it is very similar to the alcohol:NAD oxidoreductase from bakers' yeast.
In methanol-grown bacteria, methanol is oxidized by a phenazine methosulfate-linked methanol dehydrogenase. This enzyme oxidizes primary alcohols at the same rate as methanol, but does not oxidize secondary alcohols. Recently, we identified and purified an NAD-linked secondary alcohol-specific alcohol dehydrogenase (SADH) from methane-or methanol-grown bacteria (3, 4) . A secondary alcohol-oxidizing activity was also found in various methanol-grown yeasts (3, 4, 7) , and the purification of an NADlinked SADH from methanol-grown Pichia sp. was reported (8) . Thus, it was of interest to know whether the NAD-dependent secondary alcoholoxidizing activity observed in our methanolgrown yeasts was due to the known constitutive primary alcohol dehydrogenase or due to a novel SADH as in the case of Pseudomonas sp. (4) and Pichia sp. (8) . In this study, we compared the NAD-linked alcohol dehydrogenase activities, after separation by polyacrylamide gel electrophoresis, by enzyme activity -stain on either a primary or a secondary alcohol substrate to determine whether the newly discovered SADH (3, 4, 8) exists in all strains of methanol-grown yeasts. In addition, the stereospecificity and substrate specificity of partially purified NADlinked alcohol dehydrogenase fractions from various methanol-grown yeasts were studied.
Microbial cultures were obtained from the Northern Regional Research Laboratories (Peoria, Ill.) and the American Type Culture Collection (Rockville, Md.). The organisms were maintained on mineral salt agar plates (5) containing yeast nitrogen base (0.1%) and methanol (0.5%).
Yeasts were grown at 30°C in 2.8-liter flasks containing 700 ml of a mineral salts medium (5) ondary alcohols. This possibility was reinforced by the fact that an enzyme fraction of strain Y-7556 which had been purified further through both diethylaminoethyl cellulose and Bio-Gel A-1.5m column chromatography showed activity bands ofsimilar mobility on acrylamide gel when stained in the presence of either substrate, 2-butanol or n-butanol. Different activity bands observed on gels a and b suggested that there are two different NAD-linked alcohol dehydrogenases coexisting in most of the yeasts; one enzyme is for the oxidation of primary alcohols, and the other is for the oxidation of secondary alcohols. In several yeast strains, the gels show more than two activity bands. The exact nature of these additional activity bands as well as the material near the top of the gel is not understood. Although we suggested that the existence of SADH in methylotrophs might be important in providing reducing power (4), the active physiological role of SADH remains uncertain.
The reduction of NAD by stereospecific species of 2-butanol catalyzed by partially purified enzyme fractions of methanol-grown yeasts was studied (Table 1) . Both enantiomorphs were oxidized, but the (-) enantiomorph was oxidized at a higher rate. The (+) enantiomorph was oxidized at a rate less than 50% of that of the (-) form. These results are substantially different from those obtained with alcohol dehydrogenase from bakers' yeast or horse liver. Bakers' yeast alcohol dehydrogenase reacts strictly on the (+) isomer, whereas liver alcohol dehydrogenase reacts equally on both enantiomorphs (2).
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